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Electrostatic Filter for Flue Gases 

The invention relates to an electrostatic filter for a fine 
gas, for the exhaust gas of heating plants in particular. 

The increase" in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which are easy to service. " 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points- at their ends facing the inlet opening for the gas,, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. . 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes ^nd the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is' 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber* namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

.The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes • 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brash head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes.. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

•t In* order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
*) precipitating eletrodes 13 to be cleaned using brushes 

according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 
^removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the hood 111 is 
gifted off. 



) 
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.Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162/ 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18, which fills the open space between the filter^chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletirodes 13 and energized electrodes 14, 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags. 
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Claims 

|Q An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, " 
tubular precipitating eletrodes situated in the chamber at a 
distance from one ahother> extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
^ nerein a11 energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2* An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5 - An electrostatic fitt-^ 

electrodes and the Sporting the 

6 - The electrostatic fMn,,. 
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der Verbrennung von festen, :fl«ssigen and gasfannigen* 
Brennetoffen entstehertden Bauohgasen stud In verschie- 
denen AuBftthrw^aformen bekannt. Bekannt sind insbeson- 
dere atreistofige, nit Hoohspanmng betriebenerjSlektro- * 
filter, bestefaend aus einer Filterkaamer Bit einer Bin~ 
trittsSffnnng fur das Z u reinigende Gas am PuS dor Kao- 
«er und einer AustritteSffmarg fur das gereinigte ©as 
aa Jtopf der Zander and etner Mehrsahl von in der Kanoer '. 
im Abstand Toneinander angeordneten, sioh in Stromungs- 
. richtung des Gases erstreckenden, geerdeten, robrfSrmi- 
gen SiedersohlagseleJctroden sovie konaentrisoh darin an- 
geordneten spannungefOhrenden EleJctroden, die an ihren 
freien, der BintrittsSffnnng fur das Gas zugewandten Ba- 
• den SprdhspiW aufweisen. l« inhoaogenen elektrisohen 
Spruhf eld der Ionisationszone dieser *ilter werden die 
i» sn *etnigenden Gas enthaltenen fasten und/oder flflasi- 
gen Partite! unipolar anfgeladen und hoaogen statiscaen 
Jeld der Abscheidungszone ans den, Gas niedergeschiagen. 

Die Filter .attssen von Zeit su Zeit gereinigt werden, das 
beiitt die an den Kiederscalagseiektroden abgeschiedenen 
Partikel attssen entf ernt warden. Bei inudstriellen Anla- 
« en ^sohieht dies durchfiatteln oder Klopf en mittels * 
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eigens dafOr liistalXierterVorrichiwngeii oder aber darch 
Ifaachen des filters, mr "den nichtindnatrieUen Binaatis 
aind die bekannten Deinigun^maitaabjnen sro atufrendig. M-. 
beaonaere Klebende BUoJcetfinde ana der Verbrennnng fltissi- 
ger Brennatoffe iaesea oich &a£ dieoeWeiae nur unvoU*- 
standlg edtfe^en: Das Vaschen eines ealcnen Jitters wirft 
BUSem Abwaeserprobleine auf . 

Die der -Brfinduxig zugrundeliegende Anfgabe let es, einen 
Blettroiliter ±ttr aie Abscheidnng von f eaten tmd flflsai- 
gen Partilcel* ana dem Abgae Insbeaondere to* JiiefcrtxndOBtri- 
ellen Heizmigeanlageri zu sohaffen, dees en AnschaffUrigs- 
nnd TOiierbaltoBgaiostm sieh ±n Tertretbaren Grenzen hal- 
ten and. d6r leioht zu varten. let. 



Die Aufgabe wtrd erfindnngagemae ait einem Blelrtrofiiter 
gelfet, der ana einer Jilterfcaomer oit einer. Bintrttta- 
effnung tax daa Ztt reinigende <Jaa am *ufi der lamaer «nd 
einer Aaetritta8ffnung fttr daa gereinlgte Can a« *opf der 
Kaooer nnd einer Kehrsahl ran in der ranker U Abetand ven- 
einanaer angeordneten, eloh in StrSmongariehtung dea Gaaea -' 
eretreekenden, geerdeten, TO brfgrmlgen MeaerschlagWektro- 
den ao^e iensentriaoh darin angeordneten aoann>n*siubWe* 
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Elektroden^ die an ihren freien, der Bint r ittB Sf fnurig fOr 
das Gas zugewandten-Enden, Sprfihepitzen aufweisen, besteht 
and dadoroh gekennzeiohnetiflt, da0 earatliohe spaniumgs- 
fflhrende Elektroden an einesi sioh oberhalb der Hieder- 
sohlagselektroden erstrecfcenden Batmen hSngend in den Hie- 
dersehlagselektroden nach Abheben einer die Pilterkammer 
abschLie Bend en Haube "aus der Filterkaomer gemeinsam ent— " 
nehmbar angeordnet Bind. 

Die erfindttngsgemafl vorgesehene Hoglichkeit der Entnehm- 
barkeit der spannungsfttbrenden Elektroden aus der geSff- 
neten Pilterkaramer erSffnetdie Mogliohkeit, go wo hi die 
epannungsfuhrenden Elektroden als auch "die 'lie dersohlags- 
elektroden wit in enteprechender Yeise aosgestalteten Bdr- 
sten Ton Hand, also ait geringstem appartivem JUafwand, zn 
reinigen, and zwar dorcbgreif ender als dies nit den tibli- 
ohen ReinigungsnaJnahoen tadglloh 1st. Dabei koimen die ein- 
zelnen Elektroden naoheinander alt einer Slnzelbdrsta durch- 
geputet werden,.es kann aber anon eine Mehrzahl Von Elek- - 
troden, gegebenenfalls das ganze Blektrodenbttndel, ait ent- 
sprectienden Bttrstensataen auf .einnal gereinlgt warden. 

In veiterer. Ausgestaltong der Erfindung liegen die an ihren 
austrittsseitigen Stirnselten aofgeweiteten Hiedersohlags- 
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elektroden mit ihren aufgeweiteten Enden miter W>erdeoJcu% 
der ZvrieonenrSnine bfindig gegeneinander an and Bind yon 
einer den verbieibenden Eanm awiBohen ^lterJcamnerwandung 
raid Elektrodenbtindel abeohiroenden Maneohette eingefaBt, 
ao dafl daa geaaate ffaa -iswangalanflg die Biedereonlagaelek- 
troden dorohatrSoend der Beinignng rarterwo.rTen Wird. ZvecJc- 
nSBigerweiae Bind- die Biederacnlagaeielctroden unter Bil-. 
dung einee secfasecJcigen Bttodea attfgeweitet. Daraus resul- 
^ | tiert die groBte Paokungsdichte der ^ Elektroden uBd damit 
das Optimum an verbleibendea Strommigoguerschnitt. 

Bie Panttion der elefctriBchen loiter Xtir die spannungsfSh- 
renden Blektroden Jcann Ton der geoeinaamen, sioh anf in ' 
der Bitterkaamer angeordneten Iaolatoren abattttsenden Hal- 
• terung fttr die BXektroden, naalioh den Babmen mid dan da- 
ran angeordneten, die BXektroden tragenden -Srareraen, fiber- 
UOQ06B warden* 

Ana Sicherheitagriinden kabn der die Bilterkamaer abaohiies- 
eenden HaUbe ein die elektrieche Terbindung awiaehen den " 
apannungef*hrenden Elektroden. bsw. dem die Blektroden tra- 
genden Bahaen und der Spannanga^elle be** Abheben der Han- 
be unterbrechender Schalter zugeordnet aein. 
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Ba.lt der Abrieb vto den. Jieder^ohlagflelelctroden me der " 
PllterJeaa.n.er entfe^t werden i*m, ge ht die Jiitex^er 
bodenseitig .wec^iBlgerweise In eiaen Renter «it BoUU^ 
reraohLae Hber, a«s de. der Abrieb e** in Pap ira8 c*e ab- 

eefaiit wtra. ... 

»er ««er *ra swiaoh-* Fachs Ia-i» ^aga,^,*. „ 
et»r MatWtteseittg TOT geaahanen DrosaaUiappa ^ 
^.gaaaateit* to ate a^erbreoba* w<>raen ^ 

««roa aina aa ste t. tte aa«lg votgaaabaneh ^aaalklawa tmn ' 
Ma Havirtuag 4 ea EartBaog.s aof aia mt e4a,„ 
brpaban wara*. Bie erforaerlioha Hochapaaaang ^ ate 

^m^a^eaaan Wtroaan ^ ^ ^ 

»er -Gletchrlchter. 

»» « lter tat MtTlaa9U ^ ale Tertraiam€BanUsraj ^ - 
Me ar Targasabaa ut, aaetagbar. aaaa aar W»a t a«,h be-' ' 
vor^g* ^Wl^aatrtaUe Hal^aaaUgaa .orgeaehen 

? e». bai 4e »aa ™ rat.lganda Ba ,„bgaa. aniaUn. „ta ht a pa. 
We Srftadaag ^ m Hand aar Zaiahnoag „eltargaaana a tta> - 
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Flgur 1 eiaen Tertlialsohnitt torch aea 4 

Wter, . . ■ 

F1 ^ ui? 2 • «tnen fichnitt nach lisle H - if 
. In Figur 1 , 



Plgar 5 



ale JJraufsieht m£ eineriieaer- 
BohlageeZefctrode, * 

aie .tasiclrfc der Sprtthsiitze einer 
spaimmig^rahr ena en Elektrode, 

einen Burstenfcopf fur die ITieder- 
Bchlagselettroden, 



fBhranaen JSlettroaen.' 

Ber Mtt« beotebt aua aer i, same der ta ¥JgOT , elnge _ 
setobneten Efeile yon aea m ntaiemiea ^ 
MXteAam-ex 11, Vobei ate Bingra.ae 12 ^ohetf a« la 
aer mterk«, TOr , t aageortaeten BBeael MeaerechUgeelei*- 
troa* ,3 ma aen aentrfeell „ ^ j^^^^^ 

13 angeordneten, spabauagaffltaenaen Slektroaea K paeetert 
.eraea. Bet* raaeiaren in H) ^ spmmtaig8 _ 
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fflhrenden EleJctroden 14 werden die im Gas befirdliotaen 
Bohirebeatoffe - feate tmd/oder flttesige Partikel als Ter- 
breiinungaprodukte bi?v. BttojcstSnde sub der mivoll stand igen 
Yerbrennung - unipolar aufgeladen mid die unipolar anige- 
ladenen Partikel sodann an der Xnnenwaiidnng 131 der tfieder- 
sohlagselektrode 13 abgeBcaieden. 



Pur die Anfreohterhaltang der Wirkeamkeit des Piiters 1st 
es erforderlich, insbe/sondere die ffiederechlag^elektroden 
13, an den en eioh die abgeschiedenen PartiKel abseteen, von 
Zeit *u Zeit zn reinigen. Zu diesem Zweck ist eine Entnelim- 
barkeit der apaimungsfOhrenden Elektroden 14, ana der Pil- 
terfcamoer 11 and demit ana den tfiederecfiagaelektroden 13 . 
vorgesehen, die ea gee-tat tet, die HiederBchtagselefctroden 

13 nit BBrsten genSB Wgur 5 und die spannungsfUhrenden 
Blektroden 14 »it Bftraten gemafl Figur 6 zn reinigen. Me 
Mbgliohkeit ewe Entnahme der spanmmgefahrenden Blektroden 

14 aus der Pilterkanaer .11 wird daduroh erStfnet, dafi das 
Oberteil der Piiterkanmer 11 als abnehnbare Haube 111 aaege- 
bildet ist, and die spamittngsfahrendcn Blektroden H ^emein- 
aao an einer aus eineo Bahaen 16 und daran angeordneten Sra- 
reraen 161 beatenenden fragerkonatroktion- auf gehangt sind, 
die naoh Abheben.aer Haube 111 aua der mterkamaer 11 ent- 
nehobar ist. 
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den Bach. Abbe ben einor die Jilterkanmer absehlle Ben- 
den Habbe aos der Pilterfcamner geraeinsara. entnehmbar 
. angeordnet slid* 

2. Elektrof liter nach Anspmoh 1, dadurch gekemuseio hue t, 

daB die an ihreh aastrittsseitigen Stirnseiten aufgeweite- 
tea ffiedersc&lagtfelefcirrodeii ©1* ihren aufgeweiteten End en 
xrater Uberdecktmg der Zwischmraume bBcdig gegeneinander 
mile gen tma von einer den vjerbleibenden Emm swisclxen 
Jtlterfcammerwanduiig mA BlettrodenbSidel abschirmenden 
Hanscheirte eingefaflt sxnd, 

— » » 

3*' Blektrof ilter nach Ansprucb, 2, daddrbh- gefcermzeichnet, 
- daQ die Hiederschlageelektrodeca tarter Bildxmg eines seehs- 
eofcigen Bnndes atufgeweitet aind. . - - 

4. mettrof ilter nach den Aasprttohen 1 Ma. 3, dadurch geienn-. 
zeiohnet, dafl der sich ttber In der Jilt erkaaner angeordne- 
te Isolator en aosttttzende, oit die apannunga^hrenden Blefc- 
troden tragenden rrarereen vereefaene Bahoen and die Iraveri 
sen aie elektrischen leiter fdr die epannttngafunrenden 
ilektroden sind. 
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5. Blektrof titer nach den AMprfioben i b is +, dedwroh ge- 
kennseiolmet, -daB der die :Wl*«*»*r abachlieBendeii 
Hanbo ein die elektrisohe Verbiaa,mg wifcohen den span- 
I nongeftthrenden. mettrdden tew. de« die Elektroden tra- 
gmdea -fiaamen xaA d« Spaanungequelle beia Jlbheben der 
Haube rarterbrechender Sohalter zugeorduet let. 

'* naoh den iaeprtlchen 1 bis 5, dadttroh g*- 

texm^eiclmet, daB die Pitterfcaaaer bodenaeitig m e ixiex» 
Iriohter ait Schieberrereohl^ Ubergebt. 
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